Manganese superoxide dismutase overexpression attenuates MPTP toxicity.
There is substantial evidence implicating mitochondrial dysfunction and free radical generation in the neurotoxicity of MPTP. Manganese superoxide dismutase (MnSOD) is the primary antioxidant enzyme protecting against superoxide radicals produced within mitochondria. Overexpression of human MnSOD in transgenic mice resulted in increased MnSOD localized to mitochondria in neurons and a 50% increase in total MnSOD activity in brain homogenates. We found that MPTP toxicity was significantly attenuated in the MnSOD transgenic mice which overexpress the human manganese superoxide dismutase gene, with these mice showing threefold greater dopamine levels than controls following MPTP. There were no alterations in MPP+ levels, suggesting that the effects were not due to altered metabolism of MPTP. A significant increase in 3-nitrotyrosine levels was seen in littermate controls but not in transgenic mice overexpressing human MnSOD. These results provide further evidence implicating mitochondrial dysfunction and oxidative damage in the pathogenesis of MPTP neurotoxicity.